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July 30, 1956
/ ILLEGIB,
25X1
Reference: Contract RD=-107
Task Order No. 3
Req'n EH-T8012
Dear gir:
’—mmn;m‘held on July 24, 1956 at| ) 25X1
of your office posed several questions on the referenced 25X1
program. Inasmuch as time did not permit adequate discussion, several
of his querles are covered in the attached letter.
If any further information is required do not hesitate to contact
the undersigned.
Very truly yours,
25X1

Contract Administration
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CONFIDENTIAL

Reference: Req, Numb-r 78012

July 25, 1956
TO: Project Engineer, Ferrite Antenna Development Program

A meeting was held on 24 July 1956 betwsen engineers of
LP” land the Projeot Engineer of the Ferrite Antemna open
gram who represented the contracting agency. Time did net permit a thorouzh

discussion of several qusriss posed by the Project Engineer, We shall try te
angwer two of these querics at this time in letter form.

Fhase A of the mrogram involved the construction of 30 antemnas bassed
prinoipally upon existing knowledge, No time or funds wers alloted for any ex-
tengsive materials development & materials evaluation promrsm. However. mmrm
m had previously been evaluatcd by

dwring the course of another program spensored bty cempany funds, These

estigations farmed the principal basis foar the choice of ma
present application. Information supplied by representatives of

| |served as & lesser basis,
The materials tested were |
The relative to a half-wave dipole fer the
¢ best materials as re by in an intermal cempany publiosation
are tabulsted below:
MATER IAL GAIN

60 No/s 180 Mc/s 210 Mc/s
- 0 db - 06 db - 0s7 db
- 008 - 0.9 - 1.2
- 0.6 - 0.5 had 1‘5

The data was gathered by calitrating the AC of a VIIF receiver. Hows
ever, the measurements were taken without the advantage of a dark room, and the
experimental error is likely to be largs, perhaps as great as 0.5 db, More sc-
curate msasuremsnts are planned as a pnr{ of thase B, lMeamnwhile, the only con~
clusion that one could safely draw from the {oregoing data is that the periormance
of the three materials is comparable,
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Project Fngineer -2 - July 25, 1956
25X1
Another observation reported by in the same report is that the
gain differs samples of the same material. For example, two 25X1
samples of gave the following results,
Material Oain
60 dc/s 180 Mc/s 20 Mo/s 25X1
- 2.1 db - 2,0 db - 3,1 db
had 006 - 005 - 105
The Properties which are responsivle for such non-uniformity are not
known at this time, but the study which is proposed for Phase “B* 43 expected
to yleld information pertinent to this undesirable phenomencn .
25X1

displayed greater uniformity of samples than did the

other two » 8nd it was this consideration whieh
the preference of the material over| 25X1
ﬁ- 25X1
25X1

The second query raised by the Project Engineer was the possibility
of achieving increased gain by decreasing the bandwidth of the ferrite antenna
in some manner. The remainder of the letter discusses this possibility.

Chu, in his article in the December 1948 isme of JOURNAL OF APPLIED
PIYSICS, discusses the gain and bandwidth of antennas designed for maximum
gain-bandwidth product, The gain-bandwidth product was found to be limited by
the sise of the antenna, provided super-gain antennas are net considered, Super-
gain antennas require very large amounts of energy stored in the near field
compared to the amount of energy radiated, The chmic losses in the antemna by
cwrrents required to establish the stared energy and the losses by indused cur-.
rents in eondusting obj-cts near the antenna disallow super-gain antermas in

practice,

The gain of an antenna designed for maximum gain-bandwidth product
was found to decrease with physical size of the antenna, approaching & limiting
value of ~0,5 db below a half-wave dipole at » that the 25X1
gain of the ferrite antenna developed at the very nearly
achieves the gain of an antenna designed for a maximum gain-bandwidth product.
However, the bandwidth over which this gain is achieved is much greater than
would be allowed by Chu's results. We have attributed the increase in band-
width to the properties of the ferrite materisl. Although the gain-bandwidth
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possible, it= Aavalarmant wauld he lenstiy- and not suil= -
the ¢~ e vt 3 - rresently engaged.
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